SYSTEM AND METHOD TO REDUCE THE TIME AND COMPLEXITY OF 
INFORMATION TECHNOLOGY CLASSROOM SETUP 



This application claims the benefit of U.S. Provisional Patent Application No. 
60/330,544, filed 10/24/2001, the entire contents of which are incorporated herein by 
this reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention is generally related to the field information technology 
education, and, more specifically, to system and methods for reducing the time it takes 
to set up an information technology classroom. 

2 . Discussion of the Background 

inventional information technology classroojnedliclude several computers 
(also referred to as "machines"), with each canlputer possibly running a different 
operating system. The reason a typipanT classroom is set up in this way is that several 
machines are required in oidjM^r a student to complete a classroom exercise. For 
example, a typical cks^om exercise may require the student to perform one task on a 
machine runnmg^ne operating system (e.g., UNIX) and perform another task on a 
machine^Ftmning a different operating system (e.g., an operating system firom 
Mjjerosoft). 

Consequently, conventional IT classrooms have become very complex and 
difficult to setup. With the introduction of solutions training, this problem has only 
increased. Li many instances, it requires several hours to setup a classroom. Thus, it is 
becoming increasingly expensive to provide a classroom for comprehensive IT training. 

Attorney Docket No.: 23415-012 1 
Novell Ref No. IDR-546 




SUMMARY OF THE INVENTION 



The present invention provides a system and method to overcome the above and 
other disadvantages associated with IT classrooms. Among other advantages, the 
system and method reduces the time and complexity of IT classroom setup. In short, 
the present invention leverages virtual machine technology to create a new learning 
platform. 

In one embodiment, the system includes a classroom computer having installed 
therein a virtual machine platform, one or more virtual machines, and an exercise 
launcher. The system also includes a database for associating classroom exercises with 
one or more of the virtual machines. The exercise launcher has a user interface that 
enables a student to select a classroom exercise that the student desires to perform. In 
response to the student selecting a classroom exercise, the exercise launcher accesses 
the database to determine the one or more virtual machines that are associated with the 
selected exercise and laimches the determined one or more virtual machines and places 
each of the one or more virtual machines in a predetermined state. Once the one or 
more virtual machines are running in their respective predetermined states, the student 
can perform the selected exercise using the virtual machines. In this way, the exercise 
launcher automatically configures the classroom computer, thereby enabling the student 
to perform the selected exercise using a single "real" machine. 

In one aspect, the present invention provides a method for associating classroom 
exercises with virtual machines; the method includes the steps of: 

(1) selecting a course, wherein the course has a set of classroom exercises; 

(2) storing the name of the selected course and the names of the classroom 
exercises in a management database such that the names of the classroom exercises are 
associated with the course name; 

(3) selecting one of the classroom exercises; 
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(4) creating a virtual machine (VM), wherein the VM is associated with a set of 
VM flies including, at the least, a virtual disk file that functions as the VM's hard disk; 

(5) placing the VM in a desired state; 

(6) suspending the VM after it is placed in the desired state; 

(7) creating a suspended state file that stores the state of the suspended VM, 
wherein the suspended state file is included in the set of VM files with which the VM is 
associated; 

(8) associating the VM with the selected classroom exercise by storing in the 
management database an identifier (such as the VM's name) that identifies the VM and 
associating the VM identifier with the classroom exercise; and 

(9) repeating steps (4) through (8) if one or more additional VMs are required 
for a student to complete the selected classroom exercise; 

(10) repeating steps (3) through (9) for the other classroom exercises in the 

course. 

In another aspect, the present invention provides a course management software 

(l\as^rooiY\ 

module (CMSM) for configuring a Glass-room computer. The CMSM is operable to 
perform the steps of: 

(1) loading a virtual machine platform (VMP) onto the classroom computer, 
wherein a VMP is a software layer that allows muhiple operating systems 
environments to run concurrently using the same hardware resources (a VMP is 
required to run VMs on the classroom computer); 

(2) accessing the management database to determine the names of the courses 
that are available to be loaded onto the classroom computer; 

(3) displaying a list of the course names; 

(4) enabling a user to select a course name fi-om the list; 

(5) accessing the management database to determine the names of the classroom 
exercises associated with the selected course; 

(6) storing the selected course name and the names of the classroom exercises 
associated with the selected course in a classroom database; 
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(7) selecting one of the classroom exercises; 

(8) accessing the management database to determine the VMs associated the 
selected classroom exercise; 

(9) for each VM associated with the selected classroom exercise, loading on the 
classroom computer the set of VM files with which the VM is associated, storing in the 
classroom database a VM identifier that can be used to locate the set of VM files, and 
using the database to associate the VM identifier with the name of the selected 
classroom exercise; and 

(10) repeating steps (7) through (9) for the other classroom exercises associated 
with the selected course. 

In another aspect, the present invention provides an exercise loader software 
module (ELSM) that is used by a student when the student desires to perform a 
classroom exercise. The ELSM is operable to perform the steps of: 

(1) accessing the classroom database to determine the names of the courses 
available to the student; 

(2) displaying a list of the course names; 

(3) enabling the student to select a course name fi-om the list; 

(4) accessing the classroom database to determine the names of the classroom 
exercises associated with the selected course; 

(5) displaying a list of the exercise names; 

(6) enabling the student to select an exercise fi-om the list; 

(7) accessing the classroom database to determine the VMs associated with the 
selected exercise; and 

(8) launching the determined VMs. Advantageously, in one embodiment, when 
a VM is launched, the VMP accesses a suspended state file that is associated with the 
VM and places the VM in the state stored in the suspended state file. After the VMs 
associated with the selected exercise are launched, the student can perform the exercise. 

Because the above methods enable a classroom computer to execute multiple 
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VMs concurrently, the student is able to perform an exercise using only the classroom 
computer. Thus, the instructor does not have to set up multiple "real" machines in order 
for the student to perform the exercise. In this and other ways, the present invention 
reduces the time and complexity of IT classroom setup. 

The above and other features and advantages of the present invention, as well as 
the structure and operation of various embodiments of the present invention, are 
described in detail below with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated herein and form part of the 
specification, illustrate various embodiments of the present invention and, together with 
the description, further serve to explain the principles of the invention and to enable a 
person skilled in the pertinent art to make and use the invention. In the drawings, like 
reference numbers indicate identical or functionally similar elements. Additionally, the 
lefl-most digit(s) of a reference number identifies the drawing in which the reference 
number first appears. 

FIG. 1 is a block diagram of a system of the present invention according to one 
embodiment. 

FIG. 2 is a flow chart illustrating a process for configuring a management 
database according to one embodiment. 

FIG. 3 is a diagram that shows the logical configuration of a configured 
management database according to one embodiment. 

FIG. 4 is a functional block diagram illustrating a virtual machine platform and 
the functionality it provides. 
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FIG. 5 is a flow chart showing an exemplary computer implemented process that 
is performed by a course manager according to one embodiment. 

FIG. 6 illustrates an exemplary user interface for enabling a course installer to 
select one or more courses to be installed on a classroom computer. 

FIG. 7 is a flow chart showing an exemplary computer implemented process that 
is performed by an exercise launcher according to one embodiment. 

FIG. 8 illustrates an exemplary user interface for enabling a student to select and 
perform a classroom exercise. 

O 

D DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

m 

^ While the present invention may be embodied in many different forms, there is 

Uj described herein in detail an illustrative embodiment with the understanding that the 

p present disclosure is to be considered as an example of the principles of the invention 

and is not intended to limit the invention to the illustrated embodiment. 

Ho 

0 

py FIG. 1 is a block diagram of a system 100 according to one embodiment of the 

present invention. System 100 includes a classroom computer system 102, which 
includes a virtual machine platform (VMP) 104, a course management software module 
(CMSM) 106, and an exercise loader software module (ELSM) 108. System 100 also 
25 includes a classroom database 1 90, one or more sets of VM files 1 70, and a 

management database 162. Every virtual machine (VM) is associated with a set of VM 
files 170, which include, at the least, a virtual disk file. The set of VM files may also 
include a suspended state file, a redo file or other configuration file. 

30 Management database 162 fiinctions to associate a course with a set of 
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classroom exercises and to associated each classroom exercise with zero or more pre- 
configured VMs. In one embodiment, management database 162 and the one or more 
sets of VM files 170 are stored on a portable storage medium, such as a compact disk 
(CD) or other portable storage medium. ]i\ this way, management database 162 and the 
sets of VM files 170 can easily be distributed to a large number of IT classrooms, 

FIG. 2 is a flow chart illustrating a process 200 for configuring management 
database 162. Process 200 begins in step 202, where a course having one or more 
classroom exercises is selected. Next (step 204), the name of the course and the name 
of each classroom exercise associated with the course are stored in database 162 such 
that the classroom exercise names are associated with the course name. Next (step 
206), one of the classroom exercises associated with the selected course is selected. 
Next (step 208), a VM is created, wherein the VM is associated with a set of VM files 
including, at the least, a virtual disk file that fimctions as the VMs hard disk. Next (step 
210), the VM is launched and then placed into a desired state. Next (step 212), the VM 
is suspended after it is placed in the desired state. Next (step 214), a suspended state 
file that stores the state of the suspended VM is created, wherein the suspended state file 
is included in the set of VM files with which the VM is associated- Next (step 216), a 
VM identifier (e.g., a name) that identifies the VM is stored in the database and 
associated with the name of the classroom exercise selected in step 206. After step 216, 
control passes back to step 208 if one or more additional VMs are required for a student 
to complete the selected classroom exercises, otherwise control passes to step 218. In 
step 218 a determination is made as to whether all of the classroom exercises have been 
selected. If not, control passes back to step 206, otherwise the process ends. Process 
200 is performed for each course that may be loaded on a classroom computer. 

FIG. 3 is a diagram that shows the logical configuration of database 162 after 
process 200 is performed. As shown in FIG. 3, database 162 associates a course with a 

set of classroom exercises, and associates each classroom exercise with a set of VM 
identifiers, wherein each VM identifier identifies a VM. Each identified VM is 
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associated with a set of VM files 170. The VM identifier that identifies a VM can be 
used to locate the set of VM files (e.g., the virtual disk file and suspended state file) 
with which the VM is associated. 

Referring back to FIG.l, VMP 104 is a software layer that allows multiple 
operating system environments to run concurrently using the same hardware resources 
of computer system 102. FIG. 4 is a fiinctional block diagram fiirthef illustrating VMP 
104 and the fiinctionality it provides. As shown in FIG. 4, computer system 102 
includes hardware 402 and a host operating system (H-OS) 404 running on top of the 
hardware 402. VMP 104 or a component of VMP 104 is an application program that 
runs on top of H-OS 404. Other applications, such as application 406 may also run on 
top of H-OS 404. VMP 104 is operable to load one or more virtual machines (VMs) 
410, such as VM 410(a) and VM 410(b). A VM 410 includes an operating system 420 
and application programs 422 that run on top of the operating system 420. A virtual 
machine platform that can be used with the present invention is VMware Workstation 
3.0, which may be purchased or licensed fi"om VMware, Inc., of Palo Alto, CA 94304 
USA. Other hardware and software configurations may be used. 

Referring back to FIG. I, CMSM 106 is a program that is designed to be 
executed by a classroom instructor when the instructor desires to configure computer 
system 102 so that it can be used by a student who desires to perform classroom 
exercises. CMSM 106 is operable to display a list of available courses, enable an 
instructor to select one or more of the displayed courses, and load the selected courses 
onto classroom computer system 102. In loading a course onto computer system 102, 
CMSM 106 loads onto computer system 102 each VM associated with each classroom 
exercise included in the course. In one embodiment, CMSM 106 copies the VM file set 
170 associated with each of the VMs fi"om a first storage medium (e.g., a CD or 
network drive) to a local storage medium 180 accessible to computer system 102 (e.g., a 
hard disk connected to computer system 102). In one embodiment, for security, the VM 
files stored on the local storage medium are locked such that they cannot be used by 
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applications that do not have the key to unlock them. Preferably, CMSM 106 stores the 
name of the loaded course into classroom database 190, which is accessible to computer 
system 102. Additionally, CMSM 106 stores the name of each classroom exercise in 
database 190, associates the names of the exercises with the course in the database, and 
uses database 190 to associate exercises with their associated VMs. 

FIG. 5 is a flow chart showing an exemplary process 500 that is performed by 
CMSM 106 in configuring computer system 102 for use in a classroom. Process 500 
begins in step 502, where CMSM 106 determines whether a VMP is installed on system 
102. If a VMP is not installed on system 102, control passes to step 504, otherwise 
control passes to step 504. In step 504, CMSM 106 loads a VMP onto system 102. 

In step 506, CMSM 106 accesses management database 162 to determine the 
names of the courses that are available to be loaded onto system 102. Next (step 508), 
CMSM 106 displays the course names determined in step 506. FIG. 6 is an illustration 
of an exemplary user interface 600 for displaying the course names. As shown in FIG. 
6, the names of the courses that are available to be loaded onto system 102 are 
displayed in window 602. 

Next (step 510), CMSM 106 enables the user of CMSM 106 to select one or 
more of the displayed courses. The user can select one or more of the displayed courses 
and then activate (e.g., "click on") Install button 604, which when activated instructs 
CMSM 106 to "install" the selected courses onto system 102. In step 512, CMSM 106 
receives an indication that the user activated Install button 604 after selecting one or 
more courses. 

In response to the user selecting one or more courses and activating Install 
button 604, CMSM 106 selects one of the selected courses (step 514). Next (step 516), 
CMSM 106 accesses management database 162 to determine the names of the 
classroom exercises associated with the selected course. Next (step 518), CMSM 106 
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stores the selected course name and the names of the classroom exercises associated 
with the selected course in database 190. Next (step 520), CMSM 106 selects one of 
the classroom exercises that are associated with the course selected in step 508. Next 
(step 522), CMSM 106 accesses management database 162 to determine the VM 
identifiers that are associated with the most recently selected classroom exercise. Next 
(step 524), for each VM identifier associated with the selected classroom exercise, 
CMSM 106 stores onto local storage 180 the set of VM files that are identified by the 
VM identifier, stores the VM identifier in database 190, and uses database 190 to 
associate the VM identifier with the currently selected classroom exercise. The VM 
identifier can be used to locate the set of VM files on the local storage 180. 

Next (step 526), CMSM 106 determines whether there are classroom exercises 
associated with the course selected in step 508 that have not been installed on system 
102. If there are, control passes to step 528, otherwise control passes to step 530. In 
step 528, CMSM 106 selects one of the classroom exercises that has not previously 
been installed. After step 528, control passes back to step 522. 

In step 530, CMSM 106 determines whether it has selected all of the courses 
that were selected by the user. If it has selected all of the courses selected by the user, 
the process ends, otherwise control passes to step 532. In step 532, CMSM 106 selects 
another course that was selected by the user. After step 532, control passes back to step 
516. 

Referring again to FIG. 1, ELSM 108 is a program that is designed to be 
executed by a student when the student desire to perform a classroom exercise. ELSM 
108 is operable to deteraiine the courses that have been installed on to computer system 
102, display the names of those courses to the student, enable the student to select one 
of the displayed courses, deteraiine the classroom exercises that are associated with the 
selected course, display the names of those classroom exercises, enable the student to 
select an exercise, determine the VMs associated with the selected exercise, unlock the 
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VM files associated with the determined VMs, and launch the VMs associated with the 
selected exercise, hi one embodiment, ELSM 1 08 determines the courses that have 
been loaded on to computer system 1 02 and determines the classroom exercises that are 
associated with a selected course by accessing database 190. 

FIG. 7 is a flow chart showing an exemplary process 700 that is performed by 
ELSM 108. Process 700 begin in step 702, where ELSM 108 accesses database 190 to 
determine the names of the courses available to the student. Next (step 704), ELSM 
108 displays a list of the course names determined in step 702. FIG. 8 is an illustration 
of an exemplary user interface 800 for displaying the course names. As shown in FIG. 
8, the names of the courses that are available are displayed in window 802. Next (step 
706), ELSM 108 enables the student to select any one of the displayed courses. In 
response to the student selecting a course, ELSM 108 accesses database 190 to 
determine the names of the classroom exercises associated with the selected course 
(step 708). Next (step 710), ELSM 108 displays the classroom exercise names 
determined in step 708 in a list in window 804. 

Next (step 712), ELSM 108 enables the student to indicate that he/she would 
like to perform one of the listed classroom exercises. The student can indicate that 
he/she would like to perform one of the listed classroom exercises by selecting any one 
of the listed classroom exercises and then activating Perform Exercise button 806, 
which when activated instructs ELSM 108 to configure system 102 so that the student 
can perform the selected exercise. In step 714, ELSM 108 receives an indication that 
the student activated Perform Exercise button 806. 

In response to the user selecting one of the listed classroom exercises and 
activating button 806, ELSM 108 accesses classroom database 190 to determine the 
VM identifiers associated with the selected exercise (step 716). Next (step 718), ELSM 
108 launches the VMs identified by the VM identifiers. Advantageously, in one 
embodiment, when a VM is launched, the VMP accesses a suspended state file that is 
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associated with the VM and places the VM in the state stored in the suspended state file. 

Once the VMs have been launched, the student can perform the entire selected 
exercise using the VMs running on computer system 102. In this manner, a course 
instructor need not configure several "real" machines in a classroom to enable a student 
to perform an exercise. 

While the processes illustrated herein may be described as a series of 
consecutive steps, none of these processes are limited to any particular order of the 
described steps. Additionally, it should be understood that the various illustrative 
embodiments of the present invention described above have been presented by way of 
example only, and not limitation. Thus, the breadth and scope of the present invention 
should not be limited by any of the above-described exemplary embodiments, but 
should be defined only in accordance with the following claims and their equivalents. 
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